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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 14, 201 1 has been entered. 

Status of Claims 

2. Claims 1 - 8 are pending where claims 1 and 5 have been amended. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 1 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2003/0047256 (hereinafter US '256). 

With respect to instant claim 1 , [0001] and [0045]-[0049] of US '256 disclose a 
high tensile cold rolled steel sheet with an either overlapping or close composition as 
seen in Table 1 below. 

Table 1 

Element | Claims 1 & 5 | US '256 | Overlapping Range | 
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(mass %) 


(mass %) 


(mass %) 


c 


0.04-0.13 


< 0.15 


0.04-0.13 


Si 


0.3-1.2 


0.05-1.5 


0.3-1.2 


Mn 


1.0-3.5 


<3.0 


1.0-3.0 


P 


<0.04 


0.03-0.15 


0.03-0.04 


S 


<0.01 


<0.02 


£0.01 


Al 


0.021 -0.07 


<0.02 


Close 


N 


< 0.004 


0.0050-0.0250 


Close 


Cr 


<0.2 


0.05-1.0 


0.05-0.2 


Fe + Impurities 


Balance 


Balance 


Balance 



Although the compositional ranges of Al and N in the steel of US '256 do not overlap 



with the instant claimed ranges of Al and N, they are very close in value because 0.02% 
Al is very close to 0.021 % Al and 0.0050% N is very close to 0.004% N and therefore 
one of ordinary skill in the art would have expected them to have the same properties. 
Thus, a prima facie case of obviousness exists where the claimed ranges and prior art 
ranges do not overlap but are close enough that one skilled in the art would have 
expected them to have the same properties. See MPEP 2144.05 I. The steel sheet of 
US '256 satisfies the claim limitation "consisting essentially of because it does not 
require any additional elements that are not recited in the instant claims. US '256 also 
teaches in [0045], [0108], and [0109] that the steel sheet has a microstructure of a 
ferritic phase with an area ratio of 50% or more and a martensitic phase at an area ratio 
of 3% or more which overlaps with the instant claimed ranges of ferrite and martensite. 

US '256 differs from instant claim 1 because it does not specifically teach the 
ratio of intervals of the martensite in the rolling direction to those in the sheet thickness 
direction or the nano strength of the martensite. However, since the cold rolled sheet of 
US '256 has an overlapping or close composition with the composition recited in instant 
claim 1 and the steel sheet of US '256 is made using essentially the same process as 
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the instant invention as discussed below for instant claim 5, one of ordinary skill in the 
art would have expected the steel sheet of US '256 to inherently have a similar ratio and 
nano strength of martensite. See MPEP 2112 1V and V. 

In regards to instant claim 2, [0045]-[0049] of US '256 teach that the steel sheet 
may further comprise 0.05-1 .0% Mo, 0.05-1 .5% Ni, or 0.0003-0.01 % B which overlap 
with the compositional ranges of Mo, Ni, and B recited in the instant claim. 

Regarding instant claims 3 and 4, [0045]-[0049] of US '256 disclose that the steel 
sheet may additionally comprise 0.01 -0.2% Ti or 0.01-0.1% Nb which both overlap with 
the compositional ranges of Ti and Nb recited in the instant claims. 

With respect to instant claim 5, [0045]-[0055], [0141], [0142], [0146], [0145], 
[0147]-[0149], and [01 58]-[01 61 ] of US '256 teach a method for manufacturing a high 
tensile cold rolled steel sheet. The method includes hot rolling a steel slab with an 
overlapping or close composition with the steel recited in instant claim 5, as discussed 
above for instant claim 1 , into a steel sheet. Although the compositional ranges of Al 
and N in the steel of US '256 do not overlap with the instant claimed ranges of Al and N, 
they are very close in value because 0.02% Al is very close to 0.021 % Al and 0.0050% 
N is very close to 0.004% N and therefore one of ordinary skill in the art would have 
expected them to have the same properties. Thus, a prima facie case of obviousness 
exists where the claimed ranges and prior art ranges do not overlap but are close 
enough that one skilled in the art would have expected them to have the same 
properties. See MPEP 2144.05 I. Then, the sheet is coiled at a coiling temperature of 
750°C or below which overlaps with the claimed coiling temperature. Next, cold rolling 
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is performed on the coiled steel sheet at a cold rolling reduction of 40% or more which 
overlaps with the instant claimed range. Then, the cold rolled sheet is annealed at a 
temperature between 700 °C and 900 °C. Finally, the annealed sheet is cooled to 300- 
600°C at a cooling rate of 5°C/s or above which overlaps with the claimed cooling 
temperature and cooling rate. US '256 also teaches in [0045], [0108], and [0109] that 
the steel sheet has a microstructure of a ferritic phase with an area ratio of 50% or more 
and a martensitic phase at an area ratio of 3% or more which overlaps with the instant 
claimed ranges of ferrite and martensite. The steel sheet of US '256 satisfies the claim 
limitation "consisting essentially of because it does not require any additional elements 
that are not recited in the instant claims. 

US '256 differs from instant claim 5 because it does not teach the formula of the 
annealing temperature range recited in claim 5. However, the annealing temperature 
range of 700°C-900°C disclosed by US '256 overlaps with the specific examples of 
annealing temperature ranges recited in Table 2-2 of the instant application. Therefore, 
in the absence of factual evidence demonstrating the criticality of the annealing 
temperature formula, US '256 teaches annealing temperatures that satisfy the formula 
recited in claim 5. US '256 also differs from instant claim 5 because it does not 
specifically teach the ratio of intervals of the martensite in the rolling direction to those in 
the sheet thickness direction or the nano strength of the martensite. However, since the 
cold rolled sheet of US '256 has an overlapping or close composition with the 
composition recited in instant claim 5 and the steel sheet of US '256 is made using 
essentially the same process as the instant invention as discussed below for instant 
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claim 5, one of ordinary skill in the art would have expected the steel sheet of US '256 
to inherently have a similar ratio and nano strength of martensite. See MPEP 21 12 IV 
and V. 

In regards to instant claim 6, [0045]-[0049] of US '256 teach that the steel sheet 
may further comprise 0.05-1 .0% Mo, 0.05-1 .5% Ni, or 0.0003-0.01 % B which overlap 
with the compositional ranges of Mo, Ni, and B recited in the instant claim. 

Regarding instant claims 7 and 8, [0045]-[0049] of US '256 disclose that the steel 
sheet may additionally comprise 0.01 -0.2% Ti or 0.01-0.1% Nb which both overlap with 
the compositional ranges of Ti and Nb recited in the instant claims. 

Since the claimed temperature and compositional ranges of claims 1 - 8 either 
overlap, are close, or are within the ranges disclosed by US '256, a prima facie case of 
obviousness exists. See MPEP 2144.05. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to select the claimed 
temperature ranges and steel sheet composition from the temperature ranges and steel 
sheet composition disclosed by US '256 because US '256 teaches the same utility (i.e. 
lightweight structural materials) in the whole disclosed range. 

6. Claims 1 - 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over US 
6,319,338 (hereinafter US '338). 

With respect to instant claim 1 , col. 1 lines 7-1 3, col. 2 line 1 5-col. 3 line 25, and 
col. 1 1 lines 41-46 of US '338 disclose a high tensile cold rolled steel sheet with an 
overlapping composition as seen in Table below. 

Table 2 

Element | Claims 1 & 5 | US '338 | Overlapping Range | 
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(mass %) 


(mass %) 


(mass %) 


c 


0.04-0.13 


0.03-0.3 


0.04-0.13 


Si 


0.3-1.2 


0.5-3.0 Si &/or Al 


0.5-1.27 Si &/or Al 


Mn 


1.0-3.5 


0.5-3.5 


0.5-3.5 


P 


<0.04 


<0.3 


<0.3 


S 


<0.01 


<0.01 


£0.01 


Al 


0.021 -0.07 


0.5-3.0 Si &/or Al 


0.5-1.27 Si &/or Al 


N 


< 0.004 




0 


Cr 


<0.2 


Optional 


0 


Fe + Impurities 


Balance 


Balance 


Balance 



US '338 does not teach a separate compositional range of Al. However, as seen in 



Table 5 of US '338 there are several specific examples of the steel with an Al 
composition of 0.04, 0.05, and 0.03 mass% which are all within the claimed Al range. In 
addition, US '338 does not teach a separate compositional range of N. However, the 
steel of US '338 contains an impurity level of N as evidenced by Table 5 of US '338 
which has several specific examples of the steel with an N composition of 0.003 and 
0.002 mass% N which are all within the instant claimed N range. The steel sheet of US 
'338 satisfies the claim limitation "consisting essentially of because it does not require 
any additional elements that are not recited in the instant claims. US '338 also teaches 
in col. 2 line 15-col. 3 line 25 that the steel sheet has a microstructure of a ferritic phase 
with a volume fraction of 40% or more and a martensitic phase at a volume fraction of 3- 
30% which both overlap with the instant claimed ranges of ferrite and martensite. 

US '338 differs from instant claim 1 because it does not specifically teach the 
ratio of intervals of the martensite in the rolling direction to those in the sheet thickness 
direction or the nano strength of the martensite. However, since the cold rolled sheet of 
US '338 has an overlapping composition with the composition recited in instant claim 1 
and the steel sheet of US '338 is made using essentially the same process as the 
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instant invention as discussed below for instant claim 5, one of ordinary skill in the art 
would have expected the steel sheet of US '338 to inherently have a similar ratio and 
nano strength of martensite. See MPEP 2112 1V and V. 

In regards to instant claim 2, col. 2 line 15-col. 3 line 25 of US '338 teach that the 
steel sheet may further comprise one or more from among Mn, Ni, Cr, and Mo at a total 
of from 0.5-3.5%, 0.05-1 .5% Ni or no greater than 0.01 % B which overlap with the 
compositional ranges of Mo, Ni, and B recited in the instant claim. Ni is not a required 
element in the steel of US '338 and Table 5 Alloy 23 teaches a specific example of a 
steel with a Mo composition of 0.2% which is within the instant claimed range and would 
serve as a guide to one of ordinary skill in the art when selecting a composition of Mo. 

Regarding instant claims 3 and 4, col. 2 line 15-col. 3 line 25 of US '338 disclose 
that the steel sheet may additionally comprise one or more from among Nb, Ti, and V at 
a total of no greater than 0.3% which both overlap with the compositional ranges of Ti 
and Nb recited in the instant claims. 

With respect to instant claim 5, col. 1 lines 7-13, col. 2 line 15-col. 3 line 25, col. 
1 1 lines 41 -46, and col. 1 1 line 60-col. 1 6 line 35 of US '338 teach a method for 
manufacturing a high tensile cold rolled steel sheet. The method includes hot rolling a 
steel slab with an overlapping composition with the steel recited in instant claim 5, as 
discussed above for instant claim 1 , into a steel sheet. US '338 does not teach a 
separate compositional range of Al. However, as seen in Table 5 of US '338 there are 
several specific examples of the steel with an Al composition of 0.04, 0.05, and 0.03 
mass% which are all within the claimed Al range. In addition, US '338 does not teach a 
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separate compositional range of N. However, the steel of US '338 contains an impurity 
level of N as evidenced by Table 5 of US '338 which has several specific examples of 
the steel with an N composition of 0.003 and 0.002 mass% N which are all within the 
instant claimed N range. Then, the sheet is coiled at a coiling temperature of 500°C or 
below which overlaps with the claimed coiling temperature. Next, cold rolling is 
performed on the coiled steel sheet at a cold rolling reduction of 40% or more which 
overlaps with the instant claimed range. Then, the cold rolled sheet is annealed at a 
temperature of from 0.1x(Ac 3 -Aci)+Aci°C to Ac 3 +50°C. Finally, the annealed sheet is 
cooled to 1 50-450 °C by two cooling steps where the last cooling step is at a cooling rate 
at least 10°C/s which overlaps with the claimed cooling temperature and cooling rate. 
US '338 also teaches in col. 2 line 15-col. 3 line 25 that the steel sheet has a 
microstructure of a ferritic phase with a volume fraction of 40% or more and a 
martensitic phase at a volume fraction of 3-30% which both overlap with the instant 
claimed ranges of ferrite and martensite. The steel sheet of US '338 satisfies the claim 
limitation "consisting essentially of because it does not require any additional elements 
that are not recited in the instant claims. 

US '338 differs from instant claim 5 because it does not teach the formula of the 
annealing temperature range recited in claim 5. However, the annealing temperature 
range of 0.1x(Ac 3 -Aci)+Aci °C to Ac 3 +50°C and the specific example annealing 
temperatures in Table 6 disclosed by US '338 are within the specific examples of 
annealing temperature ranges recited in Table 2-2 of the instant application. Therefore, 
in the absence of factual evidence demonstrating the criticality of the annealing 
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temperature formula, US '338 teaches annealing temperatures that satisfy the formula 
recited in claim 5. US '338 also differs from instant claim 5 because it does not 
specifically teach the ratio of intervals of the martensite in the rolling direction to those in 
the sheet thickness direction or the nano strength of the martensite. However, since the 
cold rolled sheet of US '338 has an overlapping composition with the composition 
recited in instant claim 5 and the steel sheet of US '338 is made using essentially the 
same process as the instant invention as discussed below for instant claim 5, one of 
ordinary skill in the art would have expected the steel sheet of US '338 to inherently 
have a similar ratio and nano strength of martensite. See MPEP 21 1 2 IV and V. 

In regards to instant claim 6, col. 2 line 15-col. 3 line 25 of US '338 teach that the 
steel sheet may further comprise one or more from among Mn, Ni, Cr, and Mo at a total 
of from 0.5-3.5%, 0.05-1 .5% Ni or no greater than 0.01 % B which overlap with the 
compositional ranges of Mo, Ni, and B recited in the instant claim. Ni is not a required 
element in the steel of US '338 and Table 5 Alloy 23 teaches a specific example of a 
steel with a Mo composition of 0.2% which is within the instant claimed range and would 
serve as a guide to one of ordinary skill in the art when selecting a composition of Mo. 

Regarding instant claims 7 and 8, col. 2 line 15-col. 3 line 25 of US '338 disclose 
that the steel sheet may additionally comprise one or more from among Nb, Ti, and V at 
a total of no greater than 0.3% which both overlap with the compositional ranges of Ti 
and Nb recited in the instant claims. 

Since the claimed temperature and compositional ranges of claims 1 - 8 either 
overlap or are within the ranges disclosed by US '338, a prima facie case of 
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obviousness exists. See MPEP 2144.05. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to select the claimed 
temperature ranges and steel sheet composition from the temperature ranges and steel 
sheet composition disclosed by US '338 because US '338 teaches the same utility (i.e. 
structural automotive members) in the whole disclosed range. 

Response to Arguments 
7. Applicant's arguments filed March 2, 201 1 have been fully considered but they 
are not persuasive. 

Arguments are summarized as follows: 

a. In the Table attached to applicant's response filed October 1 8, 201 0, 
evidence was provided that showed that of all the 49 examples of US '256, there 
are only 10 examples wherein the range of the annealing temperature is within 
the range of the presently claimed invention. Moreover, there are absolutely no 
steel sheets out of such 10 examples which contain martensite in an amount of 
at least 1 0% in terms of area ratio. The December 27, 201 0 Office Action did not 
provide any reasons why applicants' aforesaid evidence was not sufficient to 
overcome the obviousness rejection. 

b. US '256 and the presently claimed invention are owned by the same 
assignee. Applicants are thus well aware of US '256 and submit that the 
presently claimed invention substantially differs from US '256. The steel sheet of 
US '256 is a so-called "high-nitrogen steel." Such steel sheet can be imparted 
with a desirable BH (bake hardening) by increasing the amount of N therein. 
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Strain age hardening is obtained by N, in lieu of C. Therefore, the N content of 
US '256 is as much as 0.0050-0.0250%, and at the same time, the Al content is 
restricted to 0.02% or less for the purpose of preventing the consumption of N as 
AIN. In contrast to US '256, the inclusion of N is not necessary in the steel sheet 
according to the presently claimed invention, whereas up to 0.07% Al is 
contained to obtain its deoxidation effect. 
Examiner's responses are as follows: 

a. A set forth in the December 27, 201 0 Office Action, the Examiner stated 
that the evidence cited by Applicant is not sufficient to overcome the obviousness 
rejection because the scope of the prior art of US '256 is not limited to the 
specific embodiments it teaches. See MPEP 2123. Rather, the Examiner relied 
on the broadest teaching of US '256 which discloses an annealing temperature 
that overlaps with the specific examples of annealing temperature ranges recited 
in Table 2-2 of the instant application and an overlapping area ratio of martensitic 
phase and thus a prima facie case of obviousness exists. 

b. As discussed in the above rejection, although the compositional ranges of 
Al and N in the steel of US '256 do not overlap with the instant claimed ranges of 
Al and N, they are very close in value because 0.02% Al is very close to 0.021% 
Al and 0.0050% N is very close to 0.004% N and therefore one of ordinary skill in 
the art would have expected them to have the same properties. Thus, a prima 
facie case of obviousness exists where the claimed ranges and prior art ranges 
do not overlap but are close enough that one skilled in the art would have 
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expected them to have the same properties. See MPEP 2144.05 I. Applicant 
has not demonstrated that a steel sheet with 0.02% Al and 0.0050% N compared 
to a steel sheet with 0.021% Al and 0.004% N would have completely different 
properties. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAITLIN FOGARTY whose telephone number is 
(571)270-3589. The examiner can normally be reached on Monday - Friday 8:00 AM - 
5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ Roy King/ 
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